Towards predicting the lung fibrogenic activity of MWCNT: Key role of endocytosis, kinase receptors and ERK 1/2 signaling.
Carbon nanotubes (CNT) have been reported to induce lung inflammation and fibrosis in rodents. We investigated the direct and indirect cellular mechanisms mediating the fibrogenic activity of multi-wall (MW) CNT on fibroblasts. We showed that MWCNT indirectly stimulate lung fibroblast (MLg) differentiation, via epithelial cells and macrophages, whereas no direct effect of MWCNT on fibroblast differentiation or collagen production was detected. MWCNT directly stimulated the proliferation of fibroblasts primed with low concentrations of growth factors, such as PDGF, TGF-β or EGF. MWCNT prolonged ERK 1/2 phosphorylation induced by low concentrations of PDGF or TGF-β in fibroblasts. This phenomenon and the proliferative activity of MWCNT on fibroblasts was abrogated by the inhibitors of ERK 1/2, PDGF-, TGF-β- and EGF-receptors. This activity was also reduced by amiloride, an endocytosis inhibitor. Finally, the lung fibrotic response to several MWCNT samples (different in length and diameter) correlated with their in vitro capacity to stimulate the proliferation of fibroblasts and to prolong ERK 1/2 signaling in these cells. Our findings point to a crosstalk between MWCNT, kinase receptors, ERK 1/2 signaling and endocytosis which stimulates the proliferation of fibroblasts. The mechanisms of action identified in this study contribute to predict the fibrogenic potential of MWCNT.